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«t m s * * 



(a) -Wg&Wm, ^WtlSEQ ID NO:2 0PFfl«j£fl*; 

(b) 5M(a)^&#£M£* : 9 i My*<f*i 

(c) #J.^(a)JWiM^85%WR*tt. 

3. ifc^JS^fc 1 ^flfttW^*^** RNAo 

5. i tfj^m^m, m&Mzm^mMmn seq id no: i m^m 

e. b^w* i M^rn^m, mm^m^mn^a seq id no-, i 

M 107 m 1219 te&^K. 

7. fef!J3?^c2 fifj^&^H. ^SlfrlSEQ ID NO: 2#T^c|tt£fl*o 

8. Jff«W«#-&*RfJS?* 2 W DNA, 

9. — #it±aaj», ^w#^ias^!j^^8 w^#^4fcse#^jio 

&d3#n£DNA^S3£Kj£Ifc<, 

(a) — ^W^fttftlSEQ ID N0:2^W^CS®^J; 

(b) -ft£Jft, £A(a)WigttJi-&, 3*1ft*IBEfiS£*h 

(c) — jf+^tt, £-5 SEQ IDNO:2Bff^0 { ]a^^J?^J^WM^85%&<j[5j^tto 

12. -ftWJ^^ 11 Z&ftXMtfifto 

13. — #4t-£4&. ^ittWlk^W*Jft3pJS*ll^ttW*«- 

i5. ummm ii ^j^tt^^'j^^^Mife^^w^^i'^^^^ffi^' 



16. -WffiJfflSH Fwa267 Z&ZMJjm, flriftflWte'&iS: XtMJfiffltf 

17. #5&J3£fc 16 W^rte. 0fiftW2r*&#: lRlS#$l#t^m^^^WDNA, 



m jg 

lA^M M?P$'Jia^ Fwa267 
5 "Fwa267". X&Wto&m^mft&Rk&A&HMtfy. 

m. ^ym 12 #4-a. ^Miw^trAffc^&^tiA 

%LtfiWhk 1957 ££#J 12. l%_Lfl-3§ 1990 tf.ffy 35. 8%, fFifE7 2. 9 tUtt^^fi 1 ®*!. ©J 
2020 *f , ^t1fi^'^l®Jla , t^?Et:A^d5:^5Bt:Am^bl:^^/!A 1990 *£fi<J 28. 9%^M 36. 3%, 

io 70*fa<i>JI8i«^££££JS t f>®£. +B5t^rftjllLffiJS# l ii^A. #£H5^ 350 73 

AWilSillii: fl&*£lgC5l# 600 7JA. 150 ^WSSiiMlh S'WSJS* lOO^A. 

#t^4f*F 50 7JlMJ^iJI±i; Jft*h aW'CfflfWKii* 300 7?Ao ^teifiKKM 

^liiliiW^W^^t^TH^AW^a: 1920 W, m^Ji^Wfflftm^T 
is — -t- ftj«:JtfeT^^3ft45W»jd r anaii 60-70 tt'frJfiL^ftl&EjK^iR& 

fthS, i£H#H&'l>Jttttto&tf*TI#7ift 40%: 1970 ^, ^'C>lil%±lf WW^, it 

^Ttt'bftfctt, &£JI&S&^TM$r;fri£; 80 W^HJ 90 wjmw^«*« 
>AiR, j*±7«&Jtt4hA?&*Tto»2f8j. 

*ivi>#^. X^AfctfXd-te#^JttJliL««Att£-fr. ili*3C£SJi!*j&IiJ7 

cdna 3t^s*«ne«!«WMW^xA2i-. mRNA, a& 

25 S^ii^T^ mRNA W DNA ^Pl (BPcDNA, Complementary DNA), cDNA ^-^^E 

DNA I^iWi^^^MS DNA ^f, *&S??«A*#. *t-HiaHfi±*+-K:*S:ift. 
i£#W^£«R'&'£4*£M mRNA ft iS#W-*^»^3 cDNA £/¥o 

Eta^p cdna T^rt^- 1 ?, m. cdna utj?* wiafi&ffiss3J*Bi&Hj*&*B . tmnm 




mm^mm-^m, $k®T-wmmf&m&j& Fwa267 uR&m^wmm&xiExz 

cdna, mmm.vm, \^R^±m^^^mmm t ^^±mfn^mmmm^^mm^ 

&f&*%L*mE-^j]W, ^mjmm^i&^r Fwa26? 
m m m * n m % m m %m m m m. i& mm / m nm m ± m m * 

m^ifRmm%— tJTW. &«7# Fwa267 Fwa267 ^flfrftj^&^lgffl^ 

mm*%LWME—+*w. ^mrmmgiiktomiKM, ^m*n*mm&%k&]<fem° 
ftmm&wft, dna &is.\2kRAxmj& dna m#mj3&. 

&fi:W&Mi£tmT&mT&£W&io MtmRNA, £^/&cDNA, m&.J$,A£.$iB cdna 

^t0 o AUt/¥ + &IR Fwa2 67 lW»g]jtg, iia EST #fg=«J Fwa267 flj^fc cDNA J£ 
Fwa267 iS^Rfi«RW«fe^^, TO Fwa267 ^JftMSHi-^ffe. 

$n SEQ ID NO: 2 J^ft3ER#?iJWjft»£fl*. ^SfcWW^tt^RfcJMcA^ll* 
W cDNA #i$*£WJo Jt&te^AflsSBfleMS* ll ^&fe#±. Ot^— ^WStiBifciUlS, 

pj^fii^ 370 -t-SCSRSftStt^Ji*. H*1«I:#0T*SI! Fwa267 ^fc^iSfctt^-feS^ 
fallotein M^tB 46% #J|W)i!f 

»JWFwa267 gfid3 370 (A) ^ 276 M 279 Aa (NYSV) 

^ MSS-ft-ffc^i CB) 268 H 271 Aa (KRYS) cAMP *P cGMP f»fftif Q^SSfif..^; (C) 
M 262 M 270 Aa ( RLNDDAKRY ) ftlftttR%it&£i CD) tk 1 £ 6lAa 
( MHRL I FVYTL ICANFCSCRDTSATPQSAS I KALRNANLRRDESNHLTDLYRRDETI QVKGN ) *J TonB ftlfttfj 



1- 1: (E) M. 100 m 105 Aa GLEEAE), 192 M 197 Aa (GVSYNS), 303 S 308 Aa 
( GGNCGC ) , 304 jg 309 Aa (GNCGCG) %)a.MWiik&& ; (F) ^ 17 M 19 Aa (SCR), 29 M 31 
Aa CSIK), 66 S 68 Aa (SPR), 80 S 82 Aa (TWR), 150 S 152 Aa (TFK), 243 ^ 245 Aa (TPR), 
273 S 275 Aa (TPR), 243 S 245 Aa (TPR), 273 3§ 275 Aa (TPR), 320 M 322 Aa (SGK) 
MWCfifi. (G) 17 H 20 Aa (SCRD), 168 M 171 Aa (SLLE), 181 M 184 Aa (TNWE), 
199 M 202 Aa (SVTD), 219 S 222 Aa (TVED), 231 S 234 Aa (SWQE), 250 S 253 Aa (SYHD), 
256 II 259 Aa (SKVD) ;*7S§SS$fc8l 11 £L£u 

^m^^-W^^ RNA ?§^i£ DNA DNA ^ cDNA> IBi DNA 

^ DNAo DNA tn^^m^i, wm\>j&m%&mmm(&x)m° m 

¥!,f$m%lfotommffn»SVX%l SIQ ID NO: 1 (£K 3739 ^MfcWR) ^T^W^^^'J (107 
M 1219 ft1«S§) *B|W] ; S^iS^^W^^ttlEI^^'tt, ^^ff^tii^IW^IS)^ 

SIQ ID NO: 1 Pfwstfjm^frn. 

SIQ ID NO: 2 ^^^Jftlft^^S? ^1 W'&M: ^^^Bt Wti^?lJ : 

#£#«&±^£^M^H*, Ml53J££ft> AW SIQ ID NO: 2 #r^fc£& 
Hitt, ^^^^53-^ STQ ID NO: 2 #T ^J&gfti^A^Plft^ff ?'J 

^m, T&&mmmm siq id no: 2 #T^»^&:t>ti9s m±mmum^^m^ 
iT^'j it % ft wft n m & *j £ j& )k m m + & s . AW^r#iy?'JW^iftSfr^sa 



^59£6]jg(proprotein), S&El&MtlfELftM (prosequence)WfiRlftSe, £ 5^PftJn7 
nrW»5iKWJSjyy!l(prosequence) XWmT#ff ?ij (presequence) &<3^QMo 

»(b*sn3W^tt. #j£n. ^±mm^mm, m2i¥n»j&&& pqe-9 m 
TfltitM&f'Va&iTsmm.m. afir±^"tifL«r«iaafi(5P cos-7 mm)&s, m\zfr?m 
\2X&M.mjfcmmn(wd. ha ^iB^^^M«*gem^^-^-^(wiison, i. , 

*H3J&, 37 : 767(1984)) . 

#M£H£3£H#J>tIfcTO/l3ffc cDNA £#toifc£mh 

^wsHffyua^w, #iaM£&^««#f^iaffl*MA^ c dna> g@*a dna mRNA xm 
*&m&&&^*&®to&&ftwt&&tf}&mi*n. ^mm^mmmm^ 85%, 

tti*£d> 90%, Mtt&j£4> 95%i!KjI*M4. ^W^J^&S^tt^T^^^WW^et^ 

WffiftSEQ ID N0:lM##h /STIU^OT^ t^»^W«E«f3R^ PCR 

Bltfc, SEQ ID NO: 2 gr^ftW^f t^f 85%, tfcftM£> 

90%, Stti£M4> 95%l3Mttft£*«®US:g;#I& C^&tflSJM^^ 30 tlS, 

m&*£W&>3-^%.W> *%.*mRmi£$)> m SIQ ID N0:2 ^fiS^^JM 



mummify* 

,4 fif^tt M *I"#$ftl4lr*. SIQ ID NO: 1 1fflk1to&toLs$&k*&to SIQ 

0Hfctt£J3*(SIQ ID NO: 2) MM^OTyfi: (i)-ft^Jft. «>^- 

^M^m±^^mm^Mi^mmm0m : ^mm^mm^n^}^ &&&&&&&&&& 

*£Wj£JJ*&H SEQ ID NO: 2 SIS^JR^Jft) SEQ ID NO: 2 



aatajg^*©^^, ffimmiii*°s.rm*$:w Fwa267 ^s^^^i&^s^ig^. 

Win sv40 SIM**, dna, *f^j«*, ^M*itfni!l0tt dna ^ 

ft DNA ^!)«AJ!l3SSWPB*Jtt«*rtU!III<S[^ , f . 

^iifttt^ftDNA j¥^jRrW-^3t^W^iiS$!l^iJ(a^^)i£^, inRNA 
asS&^WttHFW: I-TR s£SV 40 BSj^. AMffMW iac s£ trp, mMWX P L Bih?, MR 

-M*fflJ&, illHN*; E&SJJtt Drosorphila S2%1 Spodoptera Sf9 ; ^tl^^fflfla^a CHCK COS 
l£ Bowes MM; ftt/*fflJffi#o »^3SW7S± RT»S«^ 

K#AfiM*n-iRraBirt. 

BrA^&&m$l1&#Afiffo$n#}, ^Pl^iii±^#.3t@aW« Wn. pQE7(K pQE60, 

pQE-9(Qiagen) > pBS> pDICK phagescripU psiX174> pbluescript SK> pbsks^ pNHSA. pNH16a^ 
pNHlSA, P NH46A(StratageneK ptrc99a> pKK223-3. pKK233-3, pDR540> pRITS (Phannaca) ; 




%^fSLW: pWLNECK pSV2CAT, pOG44> pXTl > pSG (Stratagene) , pSVK3s pBPV „ pMSG> 



bJW^^W cat <&«*$$#») e£K'&jfe#^-iSWm^a@4'a&#^^?Eo 
-£iltt£M*Jl: PKK232-8 fP PCM7o ##Jil£iJM*ffl^z^'&JS lacl> lacZ, T3, T7, gpt, W> R , 
5 P n *0 trpo Kmm^Qft CMV iiap^JS, SV Jjre&gt, ¥#3fnfM SV40, *gi£$f^ 
LTRs 6-1. asffSiSWtt-Mc-^BSl^iJrW^^^ia^ASWfti 

KMfl&($nui?L^*fflJ3fi), sK^Jt«aiflB(iPSs«aBI&), sKfliiii(^i». 
(Davis, L. , Dibner, M. , Battey, I., tf^^^MS^iS, (1986)). 

Sambrook 3PA£ (^?1£»*i&S¥i»> + (1989, tafK|}*&J§&!&£) $i£7 

it&|pJfc#*ffiAJf 3£^ff?iJ, WW4i«W«*«*«lffljB6Jfif»K**W^ik» DNA 

dna w«i^ffl7c#, io m 300 bp, -zttmT-femi'&mmm 
20 t. itss 1 ? w^^Wt mm&±m 100 m 270 b P w sv4o it ^mm^t^ru 

mm^mmm^m trpi sa), M^jgSc&Kgs^wjv t^m^T^^ssst 

j»tt59@M£6M&#£B. •^■jaWffl^jB*fn^±^. ^a^ffiWB^^-iB 

30 «a, ^^mm^m^mmmm^m^ mmw^-^^^m^m-^mm^, 




5 rp-«i£#-&3£, pKK223-3 (Pharmacia Fine Uppsala, 3&Jft)*n GEMl(Promega 

Biotec, Madison, WI, , jg^ pBR322 ^^"SP^iS^lW^^^^^iiW^^/? 

Gluzman(*iB)J&, 23 : 175(1981) ) «Si$6tj^^m^^fl& C0S-7 ^^*Pf&^ifti£*@#icttlft 
15 IfBM^, Wn, C127, 3T3, CHO, HeLa ft BHK *fflfl§3£= ^L^^i^^g:^ 

n^±i¥?m sv4o n$sEit#i^ dna ##1. 

sv4o a^,^ -f^^^j^> Jt^T, t$mR£MB^&itfo&^m*&&ffimgmt 

^m^^^mm^^um^xmmmm^^m^m%^Mmmm^ F Wa 267 
it. a«ii Fwa267 pi^i5!^^j3e^t:Jif5E c^p^^), i^K^m^mm^mi 

30 £fflj|&it£. 



&&m^®}ft-&mnu'v , Fwa267 ^w^mfi^mmMmmm^ Fwa267 m%- 
■mmuitmmnmm Fwa267 ^^wn^mm^^umm^m^. % 
-m&mmttiUT-mj-. m&mum&m%m cptk). camp ^m^nm^ 

^^^^^WFwa267 ^tt^^^^^M, , -^g^^W Fwa267 

dna rna /kmnftmmmmxk, ±i^$f^itK^ dna <?k rna mm, w 

W^«^«i^B^^^Jftfi<j^K^!| 5'«, m+&%} 10 M 40 ^5tt*tltt£^ RNAo Xm 
# ^$fi»^lWS@lx5#!tt DNA (H4«-#J2, Lee 6:3073(1979); 
Cooney ^, ^f#. 241:456,(1988); Dervan ^, *4^, 251 : 1360 (1991) ) , AS BE it 

mm^&^nm^nm^^o rna £#1*3*0 mRNA£?£, mm ibrna ^ mw^^ 

Wtf]£f\k(fcX-Okano, J. #&4fc¥&&. 56 :560(1991) ; tt%m®m&&XmMMM 
ft^WSKCRC tti}&?±, Boca Raton, FL(1988))« ^l^±i£*^ = g : ^'f#i£M*fflJ&, MM 

ft.Wnm.y&RX rna *p dna WW$'J^^Bg^^fi<j^^ 0 



Sjtfc, sr^#^ffl«H^**93^ttW*»(DNA RNA).tt0#Mi£*Tg@Iflti: 

Abas, nnjimitmmm^^mwm^mmm. ±&#&^#^m&* mta, nrnsi 
mm, mis^mm&mm&k&) rna tommamnn&&&mm. mi^^ttew 

^^#IiJ®^*^*M^#6 < J^^#'&4S{l^P&T: Hv#.^ ft (Moloney) 
ffiffim* #*F7E*5#. S^3k3W«*P^rRi(Rous)rt0JS#, Harvey 

LTR ; SV 40 /a^-T-i Al3fflJ»*#<CIIV)fi&? (Miller 3$, Vol. 7, No. 9, 

980-990 ( 1989) #ai£): HK^^^jT^y^S^tfflM^JT, fefim^PBT pol III 

WPl^F: J3i^#^^^($nM*^M^^j^) : s£##$®Jg^(&ESHJfc£i*(CMV) 
BSH 1 ); iTOi^J»^#(RSV)^^: pTt^&^z^ (in MMT <£JS^Hfi/§^ 

T) ; ^iKje^i rsse^^jT; apoai B*h=?; Am&m&jsth?; mmm&WLMfe 
ltrs) ; p-iin.^sfiB^^A^-K:**^^?. a^&FT^s^wa&^JttWsaw 

{B^m^: PE50K PA317, y-2> V -AM, PA12. T19-14X> VT-19-17-H2> vj/CRE. yCRIP. GP+E-86> 

10 



GP+envAml2 *P DNA (Miller, A^tS@Jp?7, Vol. 1, pgs. 5-14(1990) HS&tfj, S 

mm. 

mm^mm^-^m, Fwa267 &m&&m&&m+i&m&. 

SJS#3E##Tltr«mffl PCR ri#(Saiki ^, fi^, 324 : 163-166 (1986)) . RNA gJc cDNA &pJ 

iaitt rna dna -^ritjgwftay^^iJjSvSE. uju£#J/£&3e. jb RNaseA «<t^3ia:M^ 
dna ^nm^m^^^m^mm^wiT^^mmmm'p > dna 

>t©^IUl«»¥05fe^Jg«±^tfE^, DNA 
it^#^«fl<]^|3]^a(#jAL Myers «£, 230 : 1242 (1985)) . 

ffi RNase jfl SI «rWtttt*«J & ^«^m*^Sfe^^t&*»*^B±fl<)ffyiJ3g 
ifc, (&I Cotton ^, PNAS, 85: 4397-4401(1985)). 

mat, *a&m&3:> mmmmmu^> &¥%m> Mm dna >mp?> m&mmmam 

S>J14M-S-^S^^'l4(RFLP))^n^@^ DNA W Southern Ep%&*&ftl DNA mm^o 

n 



mffi*MWM%— ftj&fflkM^mf&.&k 1 *' Fwa267 ^ttttM^ 

IMAwi^OW, ^#"^-a-i'J^> Western £p^«T, 

Pf* (elisa) sRy^jfn "3W Sfl£, tftifc el isa &gy. elisa ^^-gtffcf&l&^JJt^Jlfc 

fs5§£, ilil* cDNA*J#PCR?|«f(^i£ 15-25bp) ^TWatfTff^WJftfeff^. ali± 

ftfflia^flcw pcr dna gist^^jfefe^wtt*!^. mmx&ty, 

12 



Pergamon fctSJKtt, ^(1988), 

#sit.tsf^^.^fe*. as**RTKJi««!iip v. McKusick, j&&mfc&m&*&m c*sm 

xtKm^m Johns Hopkins A^lft Welch g^£/¥ + *#flJ) <, *5j5»istj£«l#*r 

^Bsisa^s^^JE^^ri] cdna $D*^aj^^ 
i^#.^4^4^«j^3£. {b^ie^^^+^^^sij. ij!ij^^^pj^^^&<]^a 0 

Fab M-fftsR Fab ^^B^P^^ft^^RrffiT^^S^^fOJt Ift. 

#!l$P&3!*f &#(Kohler ffl Milstein, 1975, 256 : 495-497), A 

B-SBHfi&5£*8&#(Kozbor3s, 1983, ^B&S^, 4:72)^ EBV-^&*t&>£ (Cole, m. 1985, 
#£|£ffi#iHl«MS&?&*T. Alan R. Liss, Inc., pp. 77-96) . 

!S 1 M^7 fwa267 £lE3m£R&<J«o 

ffl 2 S^7 fwa267 ^^l^jMlEJl^ffJ^HlJ. 

m 4 & Fwa267 £/&AJU£jL4>Jjff^^&. 

13 



m 5 % Fwa267 ffi)«A^ ^jiRm^^mmmmm^mmm^^m^. 

m 6 ^7j-T Fwa267 &iEttfnaEAtt^3K^*J±53fr», W&£tttt'fr:ft^tt^J«4'fl<J* 

S3 7 S^T Fwa267 £jE#'km^*n'&M«&£M&&4' 
Fwa267 MIS Westen epj&#&£&&. 

1.1 RNA 

RNA gents® Total RNA Isolation System kit 5® ft Slffl Promega (Cat No.Z5t 10)„ ^ 

OTHft) m 1ml 2M Z^^lrt (pH4.0) JnA^#^7K^^0.2^^R^, J&J 

3f<!Ml5#, 2>K-bftfi 15#£K 10, OOOrpm, 4*C&'1> 20 &_hyit, Jn^WJI^S?, 

-2o°cm.w. 2 m<t>. h^^m smi jSstos, ssl±^i«. ffl lmiacfiftw 75% 

Z,»«fc»«JE«S.MT3K«**Z.» 5-10 ZLffi (diethyl pyrocarbonate, ^ 

t»depo jkmm&ttJkmm rna. 

1.2 mRNA #J#i^ 

mRNA ft 20-250 -f-fl^RfflJlfeM Poly(A). flight!, "5Tffl^ 

fP©#fJ*^W mRNA ^P^-tL'fitJ RNA. ^Iftttffl W oligo(dT)£f Jftjfc-g-^r 12-18 ^£=86 (T) 
tfigmm* ££&&#T. ^^oligo(A)^E&<JmRNA-!goligo(dT)^#©ffitt ; ?±. ffO^G 
oligo(A)JSe.&<J rRNA tRNA ^j5fflf&M«&£«T±6<J mRNA. 

Quick prep ® micro mRNA purification kit g Pharmacia „ 1 .5ml 5c RNA §j£ 
Itt&'frf l'rtjJPA 1ml oligo(dT)^^^; %W. 1.5ml W^flf 2*, ;bnAffl±#^M## 

RNA lml, flp 2*fn^ 2 # ^iBft^ 1 12000rpm : IS*! 1 1*±», 2*W±yt*0 

AW I", gffi 5-10 ISR'O 10 12000rpm; ffl lml 1ft 10mMTris-HClpH7.5, 

ImMEDTA, 0.5M NaCl) i»5&, ffl lmHfcifc«fl»« ( lOmM Tris-HCl pH7.5 , ImM 

EDTA, O.lMNaCl) «s» 5 Jifc. K'Cfs ffl 0.3ml oligo(dT)fftiS##SPiU!*:l 
ift'&tt, 12000rpm, 5 ffri ffl 0.5ml Iftlfe&ttiJffStift 3 S'fc: ffl2X0.2ml«t 

H mRNA; ffl^Tt^STt i'J^^^JS. i+H OD260/280 ffittlt; ff^J 300 U 1 mRNA, JnA 
7.5ul$§Jjg, 30 u 1 2.5M Z^m^(pH5.0), 750 U 1 ^zfC^II^O'C ^ffl^S^5^ 
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75%ZsmfltM, DEPC &Sto*MSJ6¥ mRNAe 
1.3 cDNA 

■£l&{pm0B. ZAP Express Tm cDNA Synthesis Kit*and ZAP Exprcss Tm cDNA Gigapack® II 
Gold Cloning Kit* ( H ffl Stregene W| , Catalog No.200403 200404)9<J i# m 1? . 

5 & 0.5ml SS'fr^flt&jbnA 5nl 4&gW$fc,3u 1 EpSttW dNTP 2ul 

Xho I mW:^ oligo(dT)18 31^9 C 1.4 n g/y I). 32.5 u 1 ffl DEPC ^MB^-S^T 7K, 1 U I RJSIA 
SIWl»J (40u/wl), 5n g mRNA, gg)S 10 SJPA 1.5 Ul M^M^Wi&^M'MM 

CMMLV) ^m.M (SOu/ul), &£&4*fR50ul. ^4^tB 5 u 1$£A£— iS-frfS #PA 0.5 
ul a- 3; P Ham^fia^^ (dATP) (800ci/mmol)UJl56j£^— «$^-/«jRS. _ti£&&#l£ 37 
10 "CiStfc 

DNA/RNA jfeSl^^E DNA M&M I W#ffiT. 
l£&K^4"fi!c^PA45u IM— SicDNA, 20u 1 10X % 6uldNTP?S^, 114u 
liffi^jc, 2U l[a - 32 p]dATP(800ci/mmol), 2 u 1 RNA g§ H(1.5u/ u 1), 1 u 1 DNA 1(9.0 
u/ul), &#ifc200u1. 16'C5SW 2.5 /J>Bt. SS^^lH, fflg&: Mtf (1: 1) 

JA&M&<P%L& 9ul EcoPJ^T (J^itfHffl^ 5'-AATTCGGCACGAG~3 , ^l 3'- 
GCCGTGCTC-5') f§ft?ffii£. & 1 U 1 *Pf£ "i^Mt. ^^J^W 8ul 

cDNA ■+ , fi5c»jA 1 V 1 10 X 5£&H&i*pJ£, 1 l» 1 lOmmol/L Y -H$^J^( Y -ATP), 
20 1 u 1T4 DNA iSSH (4u/u 1), 8*C7.K#i- 16 /NttJg, 70°C5SW 30 ffifTOH Xhol mit 

1.5 ^Wc ^^M(Sepharose)Cl-2B jltt^-^, |&*'J>T 400 £J.$ti*£-& 
cDIM A ^ cDNA j$ + 9^} tbfij * 
1.5 cDNA 3£&A ZAP fl^Wl**^ 

ZAP&ig#iM* (HH Stratagene £h| > ±W£3m&£ft#«iAKj£ 10Kb MlDt 
25 IS. iaA^_%.^^^^P^nI^^'(*±t7J?f, 7MJt*$fc4£ Bluescripto i£g5#£3;Pite£M 

^^^trtJdA lOOng cDNA. 0.5 U 1 10X 0.5 U 1 lOnimol/L Y -ATP 

(pH7.5), lul ZAPnfiStt&ttOugAil). o.5ul T4 DNA&ScBl (4u/ul), iP*?^?7X5&W^ 5 
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u lo 12*Ci£g 16 'W. 



issi^ttfli-ast^xat e ui^^w^^tt wsffins^. &^-7o°cj& m-s^s 

S, £ zsui'SJgg 6 in iuii£gL&jBz*&. «*g, 22icfij3Z2>Ntf, JpAsoouiSM 

(O.IM NaCl, 0.O8M MgSO«.7H 2 0, 0.05M Tris-HCL 0.01%HJJJ3£), 20ul jfcffi 
5 BP ^7 jj| £Kj cDNA Ut/f . 

1.6 THH«HttS£l*W»tt- 

ty 5ul H$^3<] cDNA XJ¥. m 45ul SM a?*Jftfl&#. % lOul ffiWBBRmWL, flPA 200ul 
XLl-BIueMRFT&^ffi'f (OD600=0.5), 37*CtK*S 20-30 ^H*. tin A 3ml ±MS^Ih*I , 
yg^l, H^FNZY (0.09MNaCl. 0.08M MgS0 4 .7H 2 0, 0.5%»3Hlffilifc. l%NZlcA) ft 
io _b, #JS, 37°Ci§#ji&, i+^¥te±^Ii£^. 

cdna xmfo&tftm^mmMmcpfdmD^opfrim^mmmmxffimmwL) x 1000/ 

l§#M#(ul)= #fiAT 1X10 6 ^^|^S<] cDNA ^CJ#, IBi*«ffi#*^W«— ^4M*JHW 
mRNA. Affile cDNA Xmtfim&Mft 2.4 X 10 6 ^Hjfe£M5£Plo 

1.7 CDNA Zfc#tfjri#*n<SS# 

15 cdna jcm^m&mTffi7&, &ffi 

10<h&t, 150mm ^M^PA 8ml 4TC#^j±ft. j*f'b, ift£||±«W, BPt# 

^ijrti^W cDNA XJ^o JPA 0.3%fttf . 4*C teJW##miHlA 7%fi?J- fpSSEP, 

(DMSO), -70*CS3l#. 

20 

2.1 nm^^^^^ss^s (pcr) rm 

cDNA^liS, (#»I^S^J 200-500 -tS:S/^#mi (150mm), M&ffiaStfJ^lffi 
®3£$#A^W 75ul SM«J«Hft*n 5ul IM^^iBft'lVg'l 3 , ST 4'C, ffl«r*^H5^>, &± 
25 mm 5ul, ffl ZAP q&ffitttttt 3'*&3\%l (5* CCAAGCTCGAAATTAACCCTCAC 3') *P 5^31 
m (5' CAGTCAATTGTAATACGACTCACT 3') ift^fPCRrm, &JEJB#«R 50ul. 
3j 94Wl» 3^; S94'C45%>, 55'C30^\ 72*C3 ^30^fW; 72'C®# 5-10 

2.2 *iSffyiJ^36 (EST) 

30 ABT377 U$) ; MBVL (ABI PRISM™377DNA sequencer) #1 gWJffM^J^ (BigDye™ 
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Terminator Ready Reaction Mix) m S 5111 PE &m . HifJIKIfflM, 

m&nm& CY5 ftzftM ( CY5-fluoroscein ) ffc#iBf & » itffl 91 #3 Itt! T 3 C 5' ATT AAC CCT 
CACTAA AGGGA3') T 7 ( 5' TAA TAC GAC TCA CTA TAG GG3' ) iilfiW, %titft§h 
^IMS*J 5pmol/ul«, PCR/ 6 ^, m*tt 30-100 ng. PCR 94'C 3- 

5 5># : f?94°C 30#, 50°C 15#, 72*C 1 :*Bt, 20^015*; 94'C 30%!?, 72^0 1 15 
i^SW: 72TC iitf 5 DNA T*W&. 8mol/L^m, 6%I^N«migc«fe±%^= % 

JE 1500V, Ijj^34W, (&8c 250-300 < ALF Express™ DNA sequence , Pharmacia £ 

2.3 ESTW*«»flS^«f 

fflHi^M E^'frft BLAST (Basic Local Alignment Search Tool) cDNA 
3£lfcft EST GenBank/EMBL/TJDBJ^jg^ja^f l^^att^( http://ww.ncbi.nlm.nih.gov ). *g 
lg BLAST ft *|*T**lft CHrt^^lfe^MWitffi^*)* TO^O'MM 00-200 'M&S, 
Score 100 ftff ?!j^$rft ESTo Fwa267 ft EST^jfr EST. 

2.4 EST^Itl^&I'Jff 

2.4.1 ZAP flBM##J# [Wife 

CMV C^W CMV f^*^-^^^)T) l&TOo JHfcaMMHRiftUHS (ZAP Express cDNA 
Synthesis kit and ZAP Express cDNA Gigapack"" Gold Doning kit)» 

ffl 3ui -cm^m est w«#^n i u i mmmmtt c-m&M%fflm±>mm 

m 300ul m XLl-Blue MRF'flc(OD600=1.0 ).&*§#.$! DNA/n , S^lfe^ff® XLOLR 

(i*fcl£t&0O. ffi^rt*P5mlLB##?ft, 25ul-^IPS^, 37"Cig# 12- 16 <h Wo 

2.4.2 mm$km.w&:i£. 

QIAGEN "QIAPrep Spin Miniprep kii"&MM$L< 2400rpm, 10 

&m&SLmnmmW.&±.m, ;foA25ul^TOPl(100ul/mlRNaseA, 50mMTris/HCl, 
lOmM EDTA, pH8.0) $M2K1£ ft 1.5ml ^'iVt^ . 2JP 250ul P2 (200mM 

NaOH, 1% SDS), ®iij±rl^^. *P 350ul P3 (3.0M Kac, pH5.5), £ 

4-6 #:» 12, OOOrpm, ft'to 10 ^Ht (SORVALL® Mcl2V &5Wfr#L). «ffc&Jti&, 
^S^M/glHsSW^^ft^M^tt.tt (QIA prep Spin Miniprep) rt, 12000rpm, ft 4> 30-60 
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%)>. iP0.75u1^^TE (10mMTris/HCl,lmMEDTA, pH8.0), M'l>30-60#. Zn&M'g, 
& QLAprep ^S^^tt/SSP^^^J^M^^, *n 50ul^M>V& EB ( lOmM Tris-HCl pH8.5 ) 



^'OtftiPA 3ulSHMM (10X ), lul NotI fatym (15u/ul), lul ECoRI P^-gOSI 
5 (15u/ul), lulBSA, 2ulDNA, 22u1*^^tK. ft ffl 30uL 37*C?SW 4-6 'h&t. Sltf}^ 

2.4.3 $r8<J±-tx cDNA Wiij^ 

fflUffl PE ABI377 g ^i^ftfRifl^TaSftJit: BigDye ™ Terminator Ready Reaction 

Mix PBK-CMV PBW^&Mfl^ll. 
10 S/SZ^t + W BD4ul, BOB2ul (400mM Tris-HCl, pH9.0, lOmM MgClj), 3 I ^1 2 ul(5pmol/ 

ul), DNA^®. 30-100 ng, ffl H 2 0 *M££«M*fR 20ul, MtP®&: C^3I4^£) H£ cDNA 

£-KPf?iJ, BPT-ftWa8ff5l«*±tt«^#i te *W*«l«Sfll3£. ffl oligo 14.0 

iSitPCR 31^1. 
MM: 

15 £PSEQ ID NO: l#r^, Fwa267 cDNA 3739 >hfl*SX*o kozak *t«33 

ft&tJW^A 107 3g 109 (ATG)o a^JFIJ^j 107 M 1219 ftl^®, *t-ih^T* 1217 

M 1219 teWS?. BLAST ^t)f*Wi*aiHJfe&^ ll-^Jftfeft- 

mftmm&tttfr%i a M: Fwa267ge^#Mi£-KH : f fallotein MITOttfc 46%. fi 
«JWFwa267 Sfi* 170 ^WJ#»: (A) M 276 5 279 Aa (NYSV) % N- 

20 llikt^; (B) ^ 268 M 271 Aa (KRYS) #J cAMP ^ cGMP ftlftftS&iftS&M; CO M. 262 
M 270 Aa ( RLNDDAKRY ) ftftSCRftft&j&t CD) 1 M 61Aa 

(MHRLIFVYTLICANFCSCRDTSATPQSASIKALRNANLRRDESNHLTDLYRRDETIQVKGN) ^ TonB 1£j$&<J 
^^SS'ft-^ 1; CE) 100 g 105 Aa GLEEAE), 192 M 197 Aa (GVSYNS), 303 M 308 Aa 
(GGNCGC), 304 M309 Aa CGNCGCG) fcMOTMfr&jS; CF) A 17 H 19 Aa CSCR), 29 M 31 

25 Aa (SIK), 66 S 68 Aa (SPR), SO 5 82 Aa (TWR), 150 M 152 Aa (TFK), 243 M 245 Aa (TPR), 
273 M 275 Aa (TPR), 243 W 245 Aa (TPR), 273 M 275 Aa (TPR), 320 M 322 Aa (SGK) 
^llfilRC^. (G) /a 17 M 20 Aa (SCRD), 168 M 171 Aa (SLLE), 181 M 184 Aa (TNWE), 
199 M 202 Aa (SVTD), 219 M 222 Aa (TVED), 231 M 234 Aa (SWQE), 250 M 253 Aa (SYHD), 
256 M 259 Aa (SKVD) %iW&&t&WM II 

30 £»JH, Fwa267 £lE#ffl*Rto4Nf 
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3. i mmww 



s 12 wm&tft&mRm (mtn m m&m.m ciontech mmtM Fwa267 sis 

3.2 Northern 

fig, 1999) 147-149, 202-205, 207-213 J5c #J$$nT: 
3. 2. 1 ,& RNA 

« 0. 5g mR=f 50ml ^iVf*, JQA 10ml GTC, JP^^TKtfi^Pfi&S. 0. 2 f* 

Bittttr. ®JM^ 15 20 4°C, 12, OOOrpm M'Ct 25 Kitff 

10 55 — ilS'lVS. jbtl^-f**^^!?. -20*C^^ 1 /Mlt. 4*C 12, OOOrpm ffi'k 25 #±ifc. 

ffl 5mi gtc Mmmmui&m, mnR-zmt* m imi je^m 75%z,B?*$t>&, bsfp, s depc 

^Sil&tj7K^f?-o $!l ODOfc£?jg)260 & 0D280o 
3.2.2 ¥»^tt«UR%* 

0. 6g % t smW$&t&-)JQ A 52. 2ml DEPC fttSi±0^7K c r 1 » 36ll^^». f^JK^SiJ 65°C , Jq 
15 A6.0ml 10 X MOPS, 1.8ml ¥0, Mffco M. 4. 5ul (40-60ug) & RNA, A) A 2. OullOXMOPS, 
3.5ul ¥1. 10ul «^g. 65*C3£tt 15 ftfc±)t*P 2 jjp A 2. Oul 

#y&, JE>fc). 50 5 *H+, ±#. ft$MP+£SPaiAJKJB, e|,M* 40 {ft, § 10 5> 

n , s^%»a}t , « i 

3.2.3 

20 ^^fi&^^ilJJUflSf/SSB. f?lh%*. Mo ffl DEPC ibSJlWzK«felRft»:. ffl 50mM NaOH 

jtt31 45 m 20XSSC *tS 45 $H+. ®*«t5tffl*ff ^**iE. Sffl 20XSSC *fc3 45 

^EJRft±li— Ji«aS. ffl 20XSSC WJRftllfJRfti. ^±MM~ 

tfBffiSMi^iit. ^^st^±. u**n$&. fflBLh«w?ic 2oxssc 

^«ffc±«l± 10cm ffiftiftzMft, ffi— 500 & $fJBI 16 <Ntf, *ffl»ljR 

25 7MS2-3&. /N&JRTJK, RUB. ffl6XSSC«5^o tfttXifc, 80X3#K i 'Wtt, 4-c 

3. 2. 4 f&iJ&&£«Sfc 

_t$HI$J: 5' -CC GAATTC ATGCACCGGCTCATCTTTGTC -3 ' , &W&t7Fi%&&W&> Mfo 
EcoRI mV)®LM,%mWft5 fwa267m®frW 107-127 feS* r ,Ti»3ltt« 5'-<7CCTCGAG 
30 TCTTATCGAGGTGGTCTTGAGCTG -3', |#^T*^WI1. JSttflPF* Xhol 
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fflJSMa fwa267 ffl&frm 1198-1221 &5*h 

PCRH£Zfl^: 10 f&aiJ+SE 5. Oul, J%tt&Hfttttt2.0ul, _h^> T»?l*#3.0ul, Taq 
6$ l.Oul, fwa267 2. Oul, ^|@7X 34ul. PCR #&» 94°C«t£ 3 ft®>-, 

94'C 3 94°C 20 60*C 30 72'C 80 #. 30 ^HW . 72°C 7 $H+. RffiWLW 

Z,# (1: 5) UfitePCRj**, ^T50ul TE, 25ng/u 1. 

3. 2. 5 

**iB8Hfr: 2E 0. 5ml H'Off *JnA PGR r^tl 98'CJP^ 4 ^fcr^tt, J*±^«P 2 ft 
#+) 25ng, 5X#iaa^S lOul, dNTP(36 dCTP)2.0ul, BSA2. Oul, Klenow Hi. Oul, [a 
-32P]dCTP 5. Oul, ffl3E«Wfl«l7lC#SJ&4*«l50ul. SHRfiJSn-3 . 

>ftJKffi 6XSSC«5$Mfr, W^&Xffjg, l^*n^o jjpA6ml Ji^-TClontech 
68°C 1 /jNBt. 

AqAflfo&Wjfcg* 6mi, JqA^tf ($R#m£ 98'cip^v 4 

'14, WCtJiHiP 2 68°C 3'M#. 

ift^: 5feffl 200ml iJfeJR I (2XSSC, 0.05% SDS) ££$&tfeflt H & . 10 #*t». ffffl 

200ml tt* IKO. 1XSSC, 0. 1% SDS) 50°C^t 20 #ft, 56°Ci5fc 20 

-70*CR§;)fcjg^ltt|WJ. SfcJ+o 

M 1 p-actin ffi^ltffilR4«W*ji7K¥*&— CS IA); fwa267 

».« + i«7K¥3o£, £j£&# l J#MJ!&*iilW^i£ (BIB). 

4. 1 

-fr 8 #Jftff *fflB&^B\J mRNA W^Mg^S Clontech n] , Fwa267 IHS 

4. 2 Northern 

#JE£«'J 3. 2c 

2 Jjipjs: p-actin EST Cffl 2A); Fwa267 

MMJW^W^^flfi^^^^ii. <JH£^«J&&lliUPi HL-60 ifrE^Mtt 
SifiL^ MOL-4 iffl^fe^, Burkitt'sjftEJS Raji aaJfii^ftcTK-^^ife (S2B)o 

««±3£«S*. Fwa267 ^-^itM^JSTc HfcjE#;8AW*fla»!fcft***5fi 
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Fwa267 £E£lEflri£A'l>Mfflte+»ft*i£, Wtm&m&MLtitik&i Fwa267 g@£frt> 

5. l mmm 

5. 2 Northern 

#J&3fc. : S&tflj3. 2o 

MS: M4#f^, Fwa267 ^@^JL«^^ii,o EfeTlESJ&Altt>i>m2gJM$: 

1mm 5 #r^> fwa 267 ^S^E^ftH^.BGff^lA^^A^M^W^^K^ffl^, 11 

&*K0©cMJ?^aa^J3&«^fifc ? rfn Fwa267 
fwa267 -^aamit^W^JW^o 

^ss^'jA, mm*mm®rt^mmmM3t& Fwa267 

|sJM«m&? (Homocysteine) &fc^W%m-^W%lz$BW{t^ M^i^U 

^m^^mm^mum^m^mbm^A^mw-mmmm, mmmm^ Fwa267 m& 

6.1 

^iWMf 25cm ^WU^, WSrt ^$fe*PA 5ml # 10% FBS fi<J RPMI i£ DMEMo 

37*c, co 2 ^s^ 5%, ^wffirt^a^. &a&*£, izmminzj^ io%fbs rpmi hkdmemo 

6.2 

^Ite-fecMSMl^ 80%) Eft, #EUgF^i£, ffl lxPBS(pH7.4)^ai 

«ffi2<^, )MA 0. 125%/£l®£§§, 37'Cm^5-10^c MMT*JGIf, ft*fflJ&lnl«IIl 

jpAii>i^ io% fbs m^m^±mn, ^mn&u^nmmmm, m 

mmityfc, 1000 RPM ^ 30 £b, ft±m> ;toA^10%FBS6<ji£fm^tT, M*3. 0. lml 

m 1*PBS ^#lg 1.0ml, vHSfe. 3£ 100000 -T*£ffljffitf5 ml l« fa ^ . MM 

^JIlA 5ml 10% FBS &} RPMI ^ DMEMo 37'C, C0 2 i$.&%J 5%, 8rfif3tF*]±S# 0 ^iifc&^^l 
J&ft 3ftM0l1»mc &S*Jtt£ <1M$^80%) Efl*fflfl&, #mmnm, ft$^0.4%FBS 
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mmmmmmm 24-72 ismm&&&¥&±ni* 
6.3 mmm^Mm.mmmA s Fmm,mm 

mP\ 150mM R^^fljtMK. ffl 0. 22um itgjgliiftg, ffffl DMEM ft^^c 7. 5mM. 15mM> 30mM 
= ^Hj'Jffi 0. 5mM, l.OmM, 2. OraM &Slttira«S»J^M I8h, £ 1. OmM ^ 

5 Km a iooum tfyx&±&&nmm^ eh, @m±fitjg, j?«imrp3& cgto ^aaaa. 

6. 4 Northern ^V3£ 

$t±&*ffl]&3?!£, m^lmRNAo Northern ^£#J*L«i#!] 3.2. 

MM- 

ffll^M^MM^&ilA^MifflJfe 18 /JM#. pm#|Jf£!l Fwa267 SBfifcg&ttllSiJ, WfrJ 
|$ Fwa267 ^*JHJM£ift«'Jo 

7. i mh^mmmmz. 

15 50RiH4Sprague-DawlGy(SD)^:R (250-300£/R) jl&i*^^. fam&W&lt 

20 Tfcmr, 50^J&&S!§P&I*. 

7. 2 ^.M^Mmm^m^L 

10R*m4Wistar*R (2503S/R) JWg»#t^30lEI£, «*Mfc#RI1fttt'l>*«a!. 
flgj6ftlt*¥^±flS*30mg/B/R, &*£&lt4A% »5^« a HP "PJ Wttffl . 

7.3 RNA-RNA Jg&^SS 

Wl'Hl^Wii. &2?iSt?PJ:fe DIG RNA Labeling kit. (Cat. No. 1 175025 ) 
Boehringer Mannheim ^^I. 
7. 3. 1 

30 ffl*SF#3l«l PCR, J» 200-300 bp ft Fwa267 &M>t §t (222-504 ft&WBS) £I£A T 
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Vector; fiM&rif. Sfcifci ffl T7 fP SP6 PCR jfif ; ISlBfiA^^], 

(mRNA ftl AntimRNA). JP T7RNA a§'£-B§-£-/&&X ; &4H-. SP6 RNA m^MJEXm^ ( 

7. 3. 2 ^ff 



5 ftm®/M.QjtontiL&mtiii&m dna, ^snift^. rna mm^s.^±, i&j 

^ftjjpA lul^ifc^^ttDNA, 2ul NTP+^avl^-^, 2ul lOX^^I^, lu 1 RNA H^fjslj 
filj, 2nl(40u)SP6 ^ n TNA m^M, Pi 20 u 1. M'>h ffiflP^'D, #PA 20 u^-gf RNA fi<J DNA 
g§ I , 37°C15^>f<h iPA2ul 0.2 raol/L EDTA (pH8. 0) &m±M-£fc&° 

^E±.^J!S4'iPA 2o 5nl4mol/L Licl> fP 75nlM3t (-20*0 #}%frm^, -70V1& 
10 SS4> 30 (l£-20'C#tMS4> 2 ^3t) 0 12,000rpm fob, 70%#Zjg£$jfei*, ^/s. jjq 

100 Ml DEPC7K^P20u RNase, 37°Cf|g 30 ft ! i$Ss<fr3&, -2 0°C{£#. 

7.3.3 &Kttm&w*ft\& 

wmmyt&x. mmmm 30 m&K&tt&jmmm co.01%) Mmm^mm 
jit, T-m, 4-c#fflo 

15 $rS¥#* (JRiR'M^ 0. 4cmX0. 4cm, ffl IX PBS SWMJtt 

nis^-h. 8-10 um -ai^, m^im S /mi£mM%,mMi&&K±^,4%£Mwmmfei5- 

20 . 1 X PBS #>#fc 2 5 

7.3.4 SfXfi'tfAba 

ffl 0. 2N HC1 «*& 25 0. 3%W Triton X-100 5 $Ht, ffl 1XPBS &M&> 4* 

20 J* 5 ffl MMgm^mjsmfe 6 #$fr 0 ffl 1XPBS jfclSifc, 5 £ 1000 *5fr 
0. lmol/L HZ,HJ]£(pH8. 0)^«f*PA 5ml Z.H8IF> fif^^jS^^If 10 ^M*. 

7. 3. 5 

^k^tm^ 5ml *^^^@5feK, 2.5ml 20XSSC, 500ul 100 XDenhardt's WL (lOglR 
25 ££tf, lOg IKZijftBltn&^S, lOg 4^Jfn.«eSe, 500ml MmZSLM*), 500ul 10%SDS, 100 
nl 10mg/nl ^ttMttfe«l : f UNA, 400 ul DEPC7j<c 

Wj^j^ZL^m^+^tB. ffl*«ift r NS#EfliS#. ffl£t*#fflfflffli-'hBfl. in 

!5iife5S« 30ul ft . 42*CMW2/h^f.m*^^. ffl 25ul ^$111 Paraf ilm 

AM, S&rt 42"CzSW 16 /Mtf , Mmm&o 

30 7.3.6 ^X^^3. 
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ftSfcttMififtJfctfi. Parafilm Ji. 2XSSC MtfffiHifc, ^& 10 1XSSC 

Sfi?tifc=»:. ^#cio$B+. o. ixssc 50°c;*r'iJkW#:, 15 

^/nS^" 20ug/ml RNA ifcftjjgifc(0. 5nol/L NaCl. lOramol/L Tris- 
Cl. P H8.0)*, 37tilfc30^. Sffl^RNAHW±^^37'C^30^t, ifeJK. 
5 7.3.7 

&>T?*?&^?PJi5fc*£ (1M JET** — Wt, 0. 15M NaCl; 0.3% (V/V) Tween-20), 100ml 
MIOT Cia^JfttfWiaWfJHJSc 10% (W/v) flnAJRTtt— (0. imol/L JIBUTI— 
0. 15mol/LNaCl), ttJ5H* 1: 10 fftff) 30 j)P 20ml jfrftigifc, i^W 30 

ffl 100m] WiSfeJftiSfepSfiJC. i)D 20ml (0. lMTris-HCl, 0. lMNaCl, pH9. 5) 

10 Yf» 2-5 2E 10ml 0r@C$<J[ttMfe?£ (10 ml ^M^P 200ul NBT/BCIP) +fif, ig 

£n® 6 JjFpj*. Fwa267 £jE#±3&»W*i£IIMK; SE&tt'frS:, HHS^SSbtti 

3b Fwa267 
15 8. 1 

8. 2 %&m?sVL^ftm 

mmf&iEmmM&my&mn.&%i e. con bi 21 s^&m, sw^bs. & k»se 

tt2RM**Bfe&**. ffi£aM£E&*Bf, 3&ffljSJ*#*«£JKft. Mfei#^l»S^ 

20 Western M^BMie^. ^«E^0f^WjflL»BP^*^l&fl<J-tfi;. 

TZmim 5 WfW^fetfe^^^ttftftW APES $Lfr±, 2 'Ml*. 

Hjy©Jg&#JKiB*ENn#JJi AJ0C. 3% H 2 0 2 I*] 10 ^tS7Ki5tHjft, EDTA 

I*] (pH8. 0), IWtM (96°C— 98°C) 10 #S+o l^S^SP 20-30 sg^7K#fcH 
jfi. A lxPBS^#>$ffi5 4H+. lO%iE#&JfD.JiS20$H*. JPiS^##^J— tfc. 4 °C f*| 

25 lxPBSife=ifcjS, ta£«*»T2ttJ^0tfc=£L. M 10^. l*PBS&H&, «3*H^ 
>fn^ = irL, IllOm lxPBS8fcH&, DABMfeo »&7fcH&, J&7K. 

gH , (11117^, IE'^^Ifl^Mft7K J F^i±Fwa267, Fwa267. 

30 9. i #iM*aiU# 
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9. 1. 1 mm 



PGEX-5X-K 1ft 2. Oul P GEX-5x-l gfrfr, 5. Oul 2. Oul Xhol, 2. Oul EcoRI, 

39ul 3tW/k, 16 /J>H*. M.BIW^. 

PCR 3 1 $K ±i& 3 1 m 5 ' -<T GAATTC ATGCACCGGCTCATCTTTGTC -3 ' , 1 5 ' - 6CCTCGAG 

5 TCTTATCGAGGTGGTCTTGAGCTG -3' ) W\ Northern PCR £lS|p]£M#'J 3. 2. 4„ $L 10 ul PCR 

^.it]^^, 5. Oul ^t"$£, 2. Oul Xhol, 2. Oul EcoRI, 31ul 5E®zK» 37'CiHZJ 16 <]\Ht. £ti 

9. 1. 2 

2. Oul pGEX-5x-l mm?*®). 2. Oul PCR MWJ*®), 2. Oul 10X 1. Oul T4 

10 H, 13ul X®7K, 16°Cit^6/htIt. 
9. 1. 3 $t*fc 

B^ifc&B^ttF l.Oul, iPA 200ul E. coli DH5a®g&*ffij&„ JR^g, S«± 30 # 
ft". 42-C60 %J>, J*± 2 JnA 800ul SOC Jg^S 37*C*g^ CM 1 225RPM) 45 & 

lOOul SJfc^r ArapdtfUimtW LB*F«-t. 37°C30 ft ft • 37'Ci£^ 16 
15 /hinr. l#-^iff 5ml ^ 50ugAmp ffl LB if 37"C|g 16 

9. 1. 4 

ffift 2000RPM 10 ^±m= StiS't'lllBI^W** I (25mM Tris-HCl, pH8. 0, 

2. OmM EDTA, 50mM glucose) 140ul, ffi 280ul Sr0E*!lfi<J^?S II (0. 2M NaOH, 1% SDS) 

$>mH%U SJP A 450ul M^W?t^ IIK4. OM Potassium acatate), M^. ffi'fr 4000RPM 10 
20 $H*. 12000RPM10 4H+. IR±Yf, M A 0. 6 f£#Wl#OT, P)±ft<fr. ffi lOOul TE ( lOmM 
Tris-HCl, 0. ImM EDTA, pH8. 0) fP 20ug/ml fit] RNA MMMKIfc. 37X330 iffl 600ul » 

asffc/z-w (i: s), -7o*cam 30 ^m. ss^m 75%z»«qfc*. ffl te iooui 

SB 0D260/280 ^f, 

9. 1.5 $mm&3iM 
25 fflpcR^^-^^ra^^o 
9.2 &mmxm+to$t& 

fflMiEffiWM8£HfcE.coli BL21 ^SSraiia. *Hfc. «cl. 100 bfc<« 

±®*«*PA 50ml2X YTA ±£#^<+J . 37*C^K 4-6 0D600 #j 0. 6-0. 8, JD A IPTG, 

«#<Jt*J 0. 4mM, 4 /hBtc 7700g 10 $H*. #±J*.fflftK_tEittM l*PBS(50ul/ml 

30 S^3B®. i^MJfi. loooog ffi.fr io SliS'Ki^tiMAlii^I, 
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M^: M 8A ffift, m±tomft&R£®&ttW&m&liti.'ft?m marker 
Fwa267 leW^fi^A 40KD. 
5 9. 3 

ft 5 $£Mm (ft^Rtfc) MbkWJQAglMmWm Cm PMSF, lmg/ml 

ffiFffillfllT PBS), tfjc^ 20 5H*o JQA Triton-X 100 *£#c$:;*r 1%, #m 10 20HZ j& 

30 4°C15,000RPM &4> 25 @d>fi±yf&ffi = ^S/E^JnA 5 ftttftffl€L£fi# 

JSfcJK. McSSH*. 20HZ iE^ 30 #,4°C15, 000 RPM g^fr 25 #-#KMi£33*g 4-5 ft = 3, 000RPM 
10 ffi'fr 10 $H+, #±7»o 15, 000RPM 15 #£r, M*ft&T-3Ett^+*£ I(2mMDTT, 2mM EDTA 
pH8. 0) (lOml/g) ©7* 30 MciJES^ttaWSK H (40mM NaOH ((10ml/g) 

1 SH+.SStfi^ 1/4 HI (40% -H-JA^OmMTris-Cl, pH8. 0, lul PMSF) 

£K)&5#£h 4*Cl5,0O0RPM /jMtt, ift*±». -20°C{£#&ffl. 

9. 4 Western epj^^^i 

is fc&tf&ffl/*^. ft)T@Mf. £A58#r£, 50 12-16 'htff, 100 #2 'hut, 

1S#%*K-$H+. #J£, PEGm*%, lxPBS W 16/hBt, 

^ifcWie 20ul jjP 5ul 5X±#gMft 12%M SDS-PAGE fl£±£&ifc, 100V # 2 /JM^. 

asanas, mmmmmwT-iEm, mm^m^^m, ifw^^iftt. hba # 

20 fflt— /hB* (0.65mA/cm 2 ) o RTtt, tiff 10ml g^ift '> W. fS]tt}£tlM. 
jjq 20ml TBST ifeSI 5 ##r» ffffifi— 1>C. Si; 20, 000 Wfcfctf'J##— Jrt, *P lul — trC*P 20ml 
Sffl— 'hB*.i$|tiJ£tffl*,$fefli.&l: l,0O0W#— fit. SP 10ul ft»t^ lgG/AP+10ml 
£tlM, M— 'Mtt. ffjiilMKM. Mo 20ml PBS &Jg| 5 SH-ifc. in 20ml 

tt&WRiiaM>*K%JIJt 5 33ui nbt in 5ml ^te$ti!£Bg^tt'tt 16. 5ul BCIP, 

25 fi5#l+. ^ihSfe, ip20ral^ffi7X^t5^to 

HM= Snffl 8B J9f^. £ 40KD££WFwa267 Setfj5&3£^ 
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# M * 



(i) **Ai tBS^ffl^MfiTO 

(ii) ATUnJM&IMH? F*a267 

(iii) *yU« 8 2 

(iv) ®mJfett: 

(A) MMA: 

(B) Wit: tiWSLiM/L±m 167 ^ 

(c) tt:^ 

(D) S^: 

(E) M9m: 100037 

(A) 3.5 3StJ1*S: 

(B) THf#l: #J^166MMX 
(0 mftT&m* WINDOWS 95 
(D) WORD 97 
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V 



(1) SEQ ID N0:1 

(a) mmm.-. 

(b) && t 3739 -rasa* 

5 (C) fi£3£: 4M* 

(D) fcft: ^tt 

(ii) #^3»tM: cDNA 

io (iii) mm-. &A£.%jm<mkxm 

(iv) &SM+fi<l£te: 11 #Sferfe# 

(V) ff?U#ti£: 

15 10 20 30 40 50 60 

I I I I I I 

1 GCAGGGCGAG CGCAGGCGGC GAGAGCGCAG GGCGGCGCGG CGTCGGTCCC GGGAGCAGAA 
61 CCCGGCTTTT TCTTGGAGCG ACGCTGTCTC TAGTCGCTGA TCCCAA[ATG|C ACCGGCTCAT 
121 CTTTGTCTAC ACTCTAATCT GCGCAAACTT TTGCAGCTGT CGGGACACTT CTGCAACCCC 

20 181 GCAGAGCGCA TCCATCAAAG CTTTGCGCAA CGCCAACCTC AGGCGAGATG AGAGCAATCA 

241 CCTCACAGAC TTGTACCGAA GAGATGAGAC CATCCAGGTG AAAGGAAACG GCTACGTGCA 
301 GAGTCCTAGA TTCCCGAACA GCTACCCCAG GAACCTGCTC CTGACATGGC GGCTTCACTC 
361 TCAGGAGAAT ACACGGATAC AGCTAGTGTT TGACAATCAG TTTGGATTAG AGGAAGCAGA 
421 AAATGATATC TGTAGGTATG ATTTTGTGGA AGTTGAAGAT ATATCCGAAA CCAGTACCAT 

25 481 TATTAGAGGA CGATGGTGTG GACACAAGGA AGTTCCTCCA AGGATAAAAT CAAGAACGAA 

541 CCAAATTAAA ATCACATTCA AGTCCGATGA CTACTTTGTG GCTAAACCTG GATTCAAGAT 
601 TTATTATTCT TTGCTGGAAG ATTTCCAACC CGCAGCAGCT TCAGAGACCA ACTGGGAATC 
661 TGTCACAAGC TCTATTTCAG GGGTATCCTA TAACTCTCCA TCAGTAACGG ATCCCACTCT 
721 GA'ITGCGGAT GCTCTGGACA AAAAAATTGC AGAATTTGAT ACAGTGGAAG ATCTGCTCAA 

30 781 GTACTTCAAT CCAGAGTCAT GCCAAGAAGA TCTTGAGAAT ATGTATCTGG ACACCCCTCG 

841 GTATCGAGGC AGGTCATACC ATGACCGGAA GTCAAAAGTT GACCTGGATA GGCTCAATGA 
901 TGATGCCAAG CGTTACAGTT GCACTCCCAG GAATTACTCG GTCAATATAA GAGAAGAGCT 
961 GAAGTTGGCC AATGTGGTCT TCTTTCCACG TTGCCTCCTC GTGCAGCGCT GTGGAGGAAA 
1021 TTGTGGCTGT GGAACTGTCA ACTGGAGGTC CTGCACATGC AATTCAGGGA AAACCGTGAA 

35 1081 AAAGTATCAT GAGGTA'ITAC AGTTTGAGCC TGGCCACATC AAGAGGAGGG GTAGAGCTAA 
1141 GACCATGGCT CTAGTTGACA TCCAGTTGGA TCACCATGAA CGATGTGATT GTATCTGCAG 
1201 CTCAAGACCA CCTCGA^G AGAATGTGCA CATCCTTACA TTAAGCCTGA AAGAACCTTT 
1261 AGTTTAAGGA GGGTGAGATA AGAGACCCTT TTCCTACCAG CAACCAAACT TACTACTAGC 
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1321 CTGCAATGCA ATGAACACAA GTGGTTGCTG AGTCTCAGCC TTGCTTTGTT AATGCCATGG 
1381 CAAGTAGAAA GGTATATCAT CAACTTCTAT ACCTAAGAAT ATAGGATTGC ATTTAATAAT 
1441 AGTGTTTGAG GTTATATATG CACAAACACA CACAGAAATA TATTCATGTC TATGTGTATA 
1501 TAGATCAAAT GTTTTTTTTG GTATATATAA CCAGGTACAC CAGAGCTTAC ATATGTTTGA 

5 1561 GTTAGACTCT TAAAATCCTT TGCCAAAATA AGGGATGGTC AAATATATGA AACATGTCTT 
1621 TAGAAAATTT AGGAGATAAA TTTATTTTTA AATTTTGAAA CACAAAACAA TTTTGAATCT 
1681 TGCTCTCTTA AAGAAAGCAT CTTGTATATT AAAAATCAAA AGATGAGGCT TTCTTACATA 
1741 TACATCTTAG TTGATTATTA AAAAAGGAAA AATATGGTTT CCAGAGAAAA GGCCAATACC 
1801 TAAGCATTTT TTCCATGAGA AGCACTGCAT ACTTACCTAT GTGGACTATA ATAACCTGTC 

10 1861 TCCAAAACCA TGCCATAATA ATATAAGTGC TTTAGAAATT AAATCATTGT GTTTTTTATG 
1921 CATTTTGCTG AGGCATGCTT ATTCATTTAA CACCTATCTC AAAAACTTAC TTAGAAGGTT 
1981 TTTTATTATA GTCCTACAAA AGACAATGTA TAAGCTGTAA CAGAATTTTG AATTGTTTTT 
2041 CTTTGCAAAA CCCCTCCACA AAAGCAAATC CTTTCAAGAA TGGCATGGGC ATTCTGTATG 
2101 AACCTTTCCA GATGGTGTTC AGTGAAAGAT GTGGGTAGTT GAGAACTTAA AAAGTGAACA 

15 2161 TTGAAACATC GACGTAACTG GAAATTAGGT GGGATATTTG ATAGGATCCA TATCTAATAA 
2221 TGGATTCGAA CTCTCCAAAC TACACCAATT AATTTAATGT ATCTTGCTTT TGTGTTCCCG 
2281 TCTTTTTGAA ATATAGACAT GGATTTATAA TGGCATTTTA TATTTGGCAG GCCATCATAG 
2341 ATTATTTACA ACCTAAAAGC TTTTGTGTAT CAAAAAAATC ACATTTTATT AATGTAAATT 
2401 TCTAATCGTA TACTTGCTCA CTGTTCTGAT TTCCTGTTTC TGAACCAAGT AAAATCAGTC 

20 2461 CTAGAGGCTA TGGTTCTTAA TCTATGGAGC TTGCTTTAAG AAGCCAGTTG TCAATTGTGG 
2521 TAACACAAGT TTGGCCCTGC TGTCCTACTG TTTAATAGAA AACTGTTTTA CATTGGTTAA 
2581 TGGTATTTAG AGTAATTTTT TCTCTCTGCC TCCTTTGTGT CTGTTTTAAA GGAGACTAAC 
2641 TCCAGGAGTA GGAAATGATT CATCATCCTC CAAAGCAAGA GGCTTAAGAG AGAAACACCG 
2701 AAATTCAGAT AGCTCAGGGA CTGCTAACAG AGAACTACAT TTTTTCTTAT TGCCTTGAAA 

25 2761 GTTAAAAGGA AAGCAGATTT CTTCAGTGAC TTTGTGGTCC TACTAACTAC AACCAGTTTG 
2821 GGTGACAGCC CTGGTAAAGT CCCAGTGTTA GATGAGTGAC CTAAATATAC TTAGATTTCT 
2881 AAGTATGGTG CTCTCAGGTC CAAGTTCAAC TATTCTTAAG CAGTGCAATT CTTCCCAGTT 
2941 ATTTGAGATG AAAGATCTCT GCTTATTGAA GATGTACCTT CTAAAACTTT CCTAAAAGTG 
3001 TCTGATGTTT TTACTCAAGA GGGGAGTGGT AAAATTAAAT ACTCTATTGT TCAATTCTCT 

30 3061 AAAATCCCAG AACACAATCA GAAATAGCTC AGGCAGACAC TAATAATTAA GAACGCTCTT 
3121 CCTCTTCATA ACTGCTTTGC AAGTTTCCTG TGAAAACATC AGTTTCCTGT ACCAAAGTCA 
3181 AAATGAACGT TACATCACTC TAACCTGAAC AGCTCACAAT GTAGCTGTAA ATATAAAAAA 
3241 TGAGAGTGTT CTACCCAGTT TTCAATAAAC CTTCCAGGCT GCAATAACCA GCAAGGTTTT 
3301 CAGTTAAAGC CCTATCTGCA CTTTTTATTT ATTAGCTGAA ATGTAAGCAG GCATATTCAC 

35 3361 TCACTTTTCT TTGCCTTTCC TGAGAGTTTT ATTAAAACTT CTCCCTTGGT TACCTGTTAT 
3421 CTTTTGCACT TCTAACATGT AGCCAATAAA TCTATTTGAT AGCCATCAAA GGAATAAAAA 
3481 GCTGGCCGTA CAAATTACAT TTCAAAACAA ACCCTAATAA ATCCACATTT CCGCATGGCT 
3541 CATTCACCTG GAATAATGCC TTTTATTGAA TATGTTCTTA TAGGGCAAAA CACTTTCATA 
3601 AGTAGAGTTT TTTATGTTTT TTGTCATATC GGTAACATGC AGCTTTTTCC TCTCATAGCA 

40 3661 TTTTCTATAG CGAATGTAAT ATGCCTCTTA TCTTCATGAA AAATAAATAT TGCTTTTGAA 
3721 CAAAAAAAAA AAAAAAAAA 
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(2) SEQ ID N0:2 tfJ-ftS 

(A) m^jmsi: 

(B) -feJS: 370 -f-£g& 
5 (C) 

(D) fctfh 

(ii) #^10: 
10 (iii) Jft Aife#jJ& cDNA 

(iv) mmm&MfrWftGE: 

(A) ^ 276 M 279 Aa (NYSV) # N-f§^4fcft;£ 

(B) M 268 m 271 Aa (KRYS) *J cAMP #1 cGMP ^$*&f)SS&Blte£ 
15 (C) ^ 262 M 270 Aa (RLNDDAKRY) % 

(D) M 1 I 61 Aa (lifflM.IFVYTLICANFCSCRDTSATPQSASIKALRNANLRRDESNHLTDL 
YRRDET IQVKGN ) *J TonB ^fi<J^#Sfi^ 1 

(E) y^ 100 S 105 Aa (GLEEAE), 192 S 197 Aa(GVSYNS), 303 S 308 Aa(GGNCGC), 
304 M 309 Aa (GNCGCG) % aMWctk$L& 

20 (F) M17 M19 Aa (SCR), 29 M 31 Aa (SIK), & 66 M 68 Aa (SPR), 

80M82Aa (TWR), AU50Sl52Aa (TFK), ^ 243 S 245 Aa (TPR), ^273 ^275 
Aa (TPR), )A 243 S 245 Aa (TPR), M. 273 S 275 Aa (TPR), 320 S 322 Aa (SGK) 

(G) ^kl7M20Aa (SCRD), y^l68Sl71Aa (SLLE), ^ 181 ^ 184 Aa (TNWE), 
25 ^ 199 S 202 Aa (SVTD), ^219^ 222 Aa (TVED), ^231^ 234 Aa (SWQE), M. 
250 S 253 Aa (SYHD), JA 256 £ 259 Aa (SKVD) % II 

(V) #?U*gi£: 
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1 


Met His 


5 


16 


Cys Ser 




31 


Lys Ala 




46 


Leu Thr 




51 


Asn Gly 




76 


Asn Leu 


10 


91 


lie Gin 




106 


Asn Asp 




121 


Glu Thr 




136 


Val Pro 




151 


Phe Lys 


15 


166 


Tyr Tyr 




181 


Thr Asn 




196 


Asn Ser 




211 


Asp Lys 




226 


Tyr Phe 


20 


241 


Leu Asp 




256 


Ser Lys 




271 


Ser Cys 




286 


Lys Leu 




301 


Arg Cys 


25 


316 


Cys Thr 




331 


Leu Gin 




346 


Thr Met 




361 


Asp Cys 





5 
1 




Arg Leu 


He 


Phe 


Cys Arg 


Asp 


Thr 


Leu Arg 


Asn 


Ala 


Asp Leu 


Tyr 


Arg 


Tyr Val 


Gin 


Ser 


Leu Leu 


Thr 


Trp 


Leu Val 


Phe 


Asp 


He Cys 


Arg 


Tyr 


Ser Thr 


lie 


He 


Pro Arg 


He 


Lys 


Ser Asp 


Asp 


Tyr 


Ser Leu 


Leu 


Glu 


Trp Glu 


Ser 


Val 


Pro Ser 


Val 


Thr 


Lys He 


Ala 


Glu 


Asn Pro 


Glu 


Ser 


Thr Pro 


Arg 


Tyr 


Val Asp 


Leu 


Asp 


Thr Pro 


Arg 


Asn 


Ala Asn 


Val 


Val 


Gly Gly 


Asn 


Cys 


Cys Asn 


Ser 


Gly 


Phe Glu 


Pro 


Gly 


Ala Leu 


Val 


Asp 


He Cys 


Ser 


Ser 
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Val Tyr Thr Leu 
Ser Ala Thr Pro 
Asn Leu Arg Arg 
Arg Asp Glu Thr 
Pro Arg Phe Pro 
Arg Leu His Ser 
Asn Gin Phe Gly 
Asp Phe Val Glu 
Arg Gly Arg Trp 
Ser Arg Thr Asn 
Phe Val Ala Lys 
Asp Phe Gin Pro 
Thr Ser Ser He 
Asp Pro Thr Leu 
Phe Asp Thr Val 
Trp Gin Glu Asp 
Arg Gly Arg Ser 
Arg Leu Asn Asp 
Tyr Ser Val Asn 
Phe Phe Pro Arg 
Gly Cys Gly Thr 
Lys Thr Val Lys 
His lie Lys Arg 
lie Gin Leu Asp 
Arg Pro Pro Arg 
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lie Cys Ala Asn Phe 
Gin Ser Ala Ser He 
Asp Glu Ser Asn His 
He Gin Val Lys Gly 
Asn Ser Tyr Pro Arg 
Gin Glu Asn Thr Arg 
Leu Glu Glu Ala Glu 
Val Glu Asp He Ser 
Cys Gly His Lys Glu 
Gin He Lys He Thr 
Pro Gly Phe Lys He 
Ala Ala Ala Ser Glu 
Ser Gly Val Ser Tyr 
He Ala Asp Ala Leu 
Glu Asp Leu Leu Lys 
Leu Glu Asn Met Tyr 
Tyr His Asp Arg Lys 
Asp Ala Lys Arg Tyr 
He Arg Glu Glu Leu 
Cys Leu Leu Val Gin 
Val Asn Trp Arg Ser 
Lys Tyr His Glu Val 
Arg Gly Arg Ala Lys 
His His Glu Arg Cys 
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« m 4$ m B 



I 2 :3 4 5 6 7 8 9 10 11 12 



A> B-actin *g MTN 

I 1 5 4 >f £ 7 S 9 10 11 1j 

B. fwa267 J? MTN J&8<l8f£gr* 

12 ^^ffljiiLeaaft 




@1 fwa267^>Ff5l^.^4 J ^^^ 



1 




1 2 3 4 5 6 7 8 




1 2 3 4 5 6 7 8 




l x&vm ft^m hl-6o mm% 2 ^smmmmM S3 4$ 

3 ^mmmm&Mm k-562 ^aa^ 4 ^e^y&tt6jfiL?s mol-4 mm^ 

5 jfcj Rurki tt's Raji. ifflJM 6 SW480 *fflJM 

7 fcHijrjS A549 *ffiJ5&j£ 8 ^Hfef&fil G-361 »^ 



g 2 fwa267 ^^M^m^ftJ^fJ 



2 



12 3 4 




12 3 4 




2 0. 5mM Homocysteine MWt 18 'hflt 

3 1. OmM Homocysteine $J$E 18 'hB} 

4 ^ 2. OmM Homocysteine $J$t 18 'bH 



m 3 (tl^#^^^«c^5<if 5 pmjin,^flS*ii Fwa267 |*JI$HrI 



1 2 



1 2 





B, Fwa267 &J^i& 



4 Fwa267&/£A#J&A^B£4 1 &^:& 




l MA>M 

2 

3 ^JfcfcftHttSJEff'Mia 



B. Fwa267 8<j3li£ 
l ;*>/£A>« 

3 *«*KizgiKffiiicff'ii«an 





C If tt^z&^'WJt^v 
m 6 Fwa267 MM^^^I^M 
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m 7 Fwa267 &iE1%'bMi&iRm'bW£&&$t&&i& t t 1 

6 



Fwa267 £Kj SDS — PAGE ifejfc B, Fwa267 gfiftj Westen Epj^^ 



8 Fwa267 ffjg Westen 



